Over the past decade, the coal industry has created a multi-million dollar public relations campaign to insulate coal from the green energy revolution and the anticipated public backlash against dirty and unsustainable fuels. This campaign, promoting ''clean coal,'' has effectively shifted the national conversation on energy and climate change to situate coal as a viable clean energy source and the best option available to mitigate climate change. As the U.S. gets closer to passing national climate legislation and the deadline for achieving significant global reductions in carbon emissions draws near, opposition to the coal industry and its Clean Coal Campaign is organizing on a number of fronts. The environmental justice movement, through its leadership on climate justice, can serve as a centralizing force for these disparate advocacy efforts, bringing together students, scientists, policy advocates, community residents, and others engaged to fight clean coal and advance real green energy solutions. This article will look at the history of the Clean Coal Campaign and weigh the arguments for and against clean coal, focusing particularly on carbon capture and sequestration. It will then overview the advocacy efforts occurring across the U.S. to oppose coal and expose the fallacy of clean coal. Finally, it will defend the centralization of these efforts in an environmental justice-based climate justice movement that utilizes the varied resources, expertise and energy of the current advocacy efforts to stop coal and achieve a clean, green renewable energy economy.
INTRODUCTION
A s the scientific understanding of climate change has improved, and U.S. policymakers have become more aware of the looming impacts of the global fossil fuel lifestyle, the national debate on sustainable energy options has captured the attention of the public. Much of this debate has been on what alternatives exist to shift America away from its fossil fuel dependence and the feasibility of these alternatives being implemented to scale in time to combat global climate change. While some sectors are attempting to shift the national energy options in new directions, much of the debate has been captured by the traditional fossil fuel industry, particularly the coal industry, which has a vested interest in maintaining its dominance over America's energy choices. The coal industry has jumped on the green bandwagon by promoting the concept of ''clean coal,'' a theoretical model of coal production that would burn coal in a carbon-neutral way.
While the public relations and media campaigns promoting ''clean coal'' have pumped millions into the idea that ''clean coal'' is the only feasible alternative to our current coal use, the industry has failed to create a working model of the idea that can be implemented to scale in the timeline needed to address climate change. In fact, the industry has failed to put sufficient resources into the research and development necessary to establish ''clean coal'' as a viable energy alternative. In addition, even if ''clean coal'' was feasible and successful, it would not address the myriad cradle-to-grave public health, economic, and environmental impacts that coal has on communities throughout the world. Calling coal clean merely because its carbon emissions are captured ignores the extensive dirty impacts of coal use.
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Moving into the energy future, it is essential that a substantive dialogue on the reality of ''clean coal'' and the totality of coal's impacts be undertaken to counterbalance the millions being spent to promote this potential future technology. In addition, it is important to establish a clear public understanding of what ''clean coal'' means so that the nation can decide whether ''clean coal'' is worth investing our national resources in and gambling our global future on. This article attempts to assist that conversation by providing a broad overview of what ''clean coal'' means and what ''clean coal'' technology would entail. Finally, this article lays out the environmental justice critiques of ''clean coal.'' It is imperative that any future energy resource be used in a way that reduces and mitigates its impacts on the most burdened and vulnerable communities. While this article does not purport to answer these concerns for the ''clean coal'' industry, it advances the conversation around clean coal by ensuring that those potential impacts are included in the national energy dialogue.
OVERVIEW OF ''CLEAN COAL''
Defining ''clean coal''
The term ''clean coal'' is used to refer to burning coal in a way that reduces emissions or otherwise lessens coal's environmental impact. ''Clean coal'' technology includes ''washing'' coal of minerals and other polluting components, gasification, and the treating of flue gases to lessen sulfur dioxide (SO 2 ), nitrogen oxide (NO x ), and mercury emissions. In the context of climate change, the term ''clean coal'' is used most frequently as shorthand for technology that burns coal more efficiently and=or decreases its CO 2 emissions.
Carbon capture and storage: background and methods
Carbon capture and storage (CCS) is a potential technology that would enable coal to be burned without emitting CO 2 , eliminating the public health and environmental impacts created by CO 2 emissions. CCS has three parts: capture, transport, and storage of CO 2 .
While there are three possible ways to capture carbon, none are economically and technologically viable. Precombustion capture, in which coal is converted into a gas before it is burned and the resulting CO 2 is removed, is efficient in terms of capture but costly to build, and is therefore not widely used.
1 Post-combustion capture, in which CO 2 is removed from plant emissions, is technologically possible but inefficient in terms of capture.
2 Finally, oxyfuel capture, in which coal is burned in pure oxygen, allows for efficient CO 2 removal but has yet to be operationalized at scale. 
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TYREE AND GREENLEAF deep saline reservoirs, and ocean waters or seabeds. 9 Practically, however, many technological and economic barriers remain, limiting its utility as part of the necessary short-term carbon mitigation strategy. Again, the technology has yet to be demonstrated at scale.
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More importantly, the long-term nature of storage raises concerns about the feasibility of safe sequestration.
Technology has yet to demonstrate that carbon could be safely stored for the centuries and millennia required. Even CCS proponents like the Intergovernmental Panel on Climate Change (IPCC) admit its limitations: the panel found that by 2050, only 30-60 percent of CO 2 emissions from electricity generation ''could be technically suitable for capture. '' 11 This statistic is revealing: even in the IPCC's best case scenario, in which the plethora of remaining scientific questions are answered to the benefit of CCS development, only a mid-range of CO 2 emissions from the power sector will be eliminated. Putting all other concerns about coal and CCS aside, at best, the technology will be only one part of climate change mitigation. It is not a silver bullet.
THE DEFENSE OF ''CLEAN COAL'' AS A CLIMATE CHANGE MITIGATION STRATEGY
Despite the lack of science supporting industrial-scale CCS and its limited utility, the technology is still considered by many to be an important way of reducing CO 2 emissions. The primary reason for CCS' popularitybesides the strong push from coal lobbyists 12 -is coal's apparent low cost and its abundance.
Coal is has consistently been one of the cheapest energy sources available for the past two centuries. Coal is cheap because its price does not incorporate the totality of the resource's costs: from resource extraction, production and combustion. This artificially low price creates a competitive advantage over more expensive natural gas, oil, and renewable options, despite the many environmental and social costs of coal.
In addition to its low price, coal produces a large percentage of the world's power supply, and probably will continue to do so for the foreseeable future. Coal is particularly abundant in three key countries: the United States, China, and India. 13 The United States, for example, gets more than half its electricity from coal, 14 accounting for almost 40 percent of CO 2 emissions, 15 and a full 78 percent of China's electricity came from coal in 2006.
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These national trends are reflected globally where coal use continues to expand exponentially each year. China alone builds the equivalent of two coal-fired plants every week, adding the electrical generation capacity of the U.K. each year.
17 These new coal-fired plants, accounting for the recent large increase in global CO 2 emissions, 18 increase the growing country's reliance on coal. India is projected to consume six percent more coal each year, meeting current U.S. usage rates by 2020. 19 The energy demand from modernizing countries like China and India is expected to continue growing unabated into the foreseeable future.
Proponents of ''clean coal'' argue that since coal is likely to remain a important source of electrical power for the foreseeable future and is also such a major contributor to climate change, investment in CCS research and development (R&D) is essential. They argue that even if the U.S. stops using coal, India and China will continue to use it to provide for their billions of citizens. 20 Ignoring the massive energy needs of China and India is unrealistic, CCS advocates maintain. It is more practical to help these countries use their coal as cleanly as possible instead of imposing unworkable requirements on them.
A sustainable energy future cannot ignore the need the developing world has for increased energy access. Yet, the energy dialogue cannot focus on these needs without also considering the public health, environmental, and economic impacts of our energy choices.
ENVIRONMENTAL JUSTICE CRITIQUES OF CCS

CCS perpetuates and could increase environmental injustices related to coal use
The term ''clean coal'' implies that we can keep consuming coal without suffering any detrimental consequences. The costs of the expected consequences of functional CCS belie this implication. There is no such thing as clean coal; burning coal always costs too much.
Advocates for CCS fail to acknowledge the social impact that coal has on communities located near its extraction, processing, and burning sites. These communities are still subject to the devastating impacts of coal, even when the carbon created by coal is captured and stored.
In fact, the total social and environmental impacts of coal use may increase with the use of CCS. Even if CCS eventually reduces carbon emissions from coal-burning plants, the long-term impacts of a shift to CCS technology could have unanticipated and far-reaching impacts on the environment that outweigh the benefits of short-term climate change mitigation. CCS technology is inherently more resource-intensive and expensive than conventional coal use. To work most efficiently, carbon capture needs to utilize pre-combustion technology because the CO 2 released from conventional coal-fired plants is very dilute. Pre-combustion gasification plants, however, consume 25 percent of the energy they produce, requiring that more coal be mined and burned to sell the same amount of energy. 21 Another 20 percent of the energy produced is typically consumed in compressing the CO 2 for storage.
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CCS also uses 90 percent more fresh water than conventional coal-fired plants. 23 As a result of these inefficiencies, it has been estimated that the adoption of CCS as a primary component of climate change mitigation-as some argue it must be 24 -would require a 33 percent increase in resource consumption and would eliminate improvements in efficiency made in the last 50 years.
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Such an increase in coal consumption would negatively impact the communities and ecosystems where coal is mined. The environmental and human costs of coal mining and burning are numerous and well documented.
26 Briefly, they include the contamination of local air and water with pollutants (including mercury, NO x , SO 2 , and particulate matter), the violent destruction of areas containing coal through dynamiting, strip mining, and mountaintop removal, the health risks of black lung disease and mining itself, 27 and the release of methane, a greenhouse gas 20 times more powerful than CO 2 . All these would increase with the adoption of CCS.
CCS storage creates unacceptable risks and potential new environmental injustices
CCS includes a multitude of unacceptable high risks beyond those typically associated with coal-fired power plants. These risks arise from the uncertainty and danger associated with long-term carbon storage and include the potential health impacts of abrupt CO 2 escape, contamination of water supplies, ecosystem destruction, and 20 For example, the World Bank justified funding a huge conventional coal-fired plant in India because the country ''faces power shortages that leave more than 400 million people without access to electricity, mainly in poor rural areas. The country needs to expand generation capacity by 160,000 megawatts over the next decade, and this new project helps address this gap.'' Quoted in Andrew C. Revkin, Money for India's 'Ultra Mega' Coal Plants Approved, N.Y. Times, Apr. 9, 2008, available at <http:== dotearth.blogs.nytimes.com=2008=04=09=money-for-indias-ultramega-coal-plants-approved=>. increased CO 2 emissions from leakage. 28 The environmental burden and potential public health calamity caused by carbon storage particularly concern environmental justice communities.
These are the communities that have historically borne the burden of housing energy facilities, waste sites, and other undesirable land uses and are likely to bear the burdens and risks of CO 2 storage if CCS is implemented. While geological constraints would play a part in determining storage sites, history indicates that waste disposal facilities are almost always located in or near communities of color and low-income communities. There is no reason to think that CCS facilities will be any different, as wealthier and more powerful communities are likely to organize to ensure CO 2 storage facilities are not located in their neighborhoods.
The risks associated with CO 2 storage are real: should CO 2 quickly leak from a storage site, it could asphyxiate residents located nearby. Instances of this event have occurred naturally, such as the 1986 disaster at Lake Nyos in Cameroon. 29 Additional public health impacts from CO 2 storage could also occur on a less dramatic scale. For example, surrounding communities would suffer if CO 2 contaminated local drinking water or storage required the destruction of the surrounding environment.
Beyond these real public health risks, potential CO 2 leakage would undermine the entire purpose of CCS plants. The leakage of CO 2 would contribute directly to the climate change CCS is supposed to protect against. Even such a small-scale escape of stored CO 2 might eliminate the gains in CO 2 emissions reductions from CCS.
30 Though the likelihood of such an escape is apparently small, 31 the lack of advanced technology on the subject (as discussed below) leaves this an open question.
CCS will require long-term storage monitoring and upkeep. This requirement both increases the cost of the technology and creates a potential environmental justice problem, as communities surrounding the sites located farthest from those who hold power may not have the power or knowledge to ensure proper monitoring and upkeep.
We simply do not-and cannot-understand the longterm consequences of CCS well enough to ensure that disastrous leakage does not occur. 32 These are unacceptable risks to impose on the communities that will inevitably be tapped to house CO 2 storage facilities, and unacceptable long-term risks to require future generations to inherit.
CONCLUSION
The American public seems eager to transition to a new, clean, renewable energy economy. This economy could mean more jobs, safer workplaces, cleaner environments, improved national public health, and even locally-distributed energy sources. It could, in short, be a transformation of our country and a renewed understanding of how energy use impacts and affects public health, the environment, and the economy. Most importantly, there is the opportunity to lift up those communities that have been the most traditionally burdened and underserved by our fossil fuel economy.
CCS fails to take advantage of any of these opportunities, hides business-as-usual behind the rhetoric of change and new technology, and locks us into a continued fossil fuel economy for the foreseeable future. For the communities located near the coal mines, beside the processing plants, and on the other side of the fence from coal-burning power plants, continued reliance on coal does not create an alternative energy future. Moreover, the promotion of ''clean coal'' as a sustainable energy option without consideration of the potential impacts of this technology on communities of color and low-income communities continues the practice of externalizing impacts of our energy use on the most vulnerable communities across the country.
